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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized and compact 
transmitting and receiving module mounting method for optical link where • 
interference of a receiving circuit part and a transmitting circuit part is 
prevented, high quality communication of high speed and high S/N ratio is 
enabled, heat generation of an IC or the like can^be effectively dissipated to r-'^'' 
the external part. 

SOLUTION: At least a pair of optical fibers 2 are installed in a fiber installation 
part 4. A light emitting element 5 and a photodetector 6 are arranged in the 
optical axis directions of the optical fibers for transmitting and receiving which 
are installed in the fiber installation part. A first board 10 bonded to root parts 
of leads of the light emitting element and the photodetector 6, and a second 
and a third boards 12, 14 which are bonded to both facing side ends of the 
first board 10 via a flexible board are collectively formed in a unified body. 
Thus a transmitting and receiving module mounting method for optical link 
where the second and the third boards are so bent at an almost right angle to 
the first board that the second board and the third board are made to face each other is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the transceiver module for optical links linked to an optical fiber, a fiber applied part is 
equipped with said optical fiber of a couple at least. The 1st substrate which prepared the light emitting 
device and the photo detector in the direction of an optical axis of the optical fiber the object for 
transmission, and for reception with which this fiber applied part was equipped, respectively, and was 
joined to a part for the root headquarters of a lead of this light emitting device and a photo detector, So 
that the 2nd and 3rd substrates joined to the both-sides edge at which this 1st substrate counters 
through the flexible substrate, respectively may be formed in one and the 2nd substrate and 3rd 
substrate may counter The transceiver module mounting approach for optical links characterized by 
bending the 2nd substrate and 3rd substrate at an abbreviation right angle to the 1st substrate. 
[Claim 2] The transceiver module mounting approach for optical links characterized by using the 
transmission line with little signal wave form degradation in which impedance control is possible on said 
flexible substrate in the transceiver module mounting approach for optical links according to claim 1. 
[Claim 3] The transceiver rhodule mounting approach for optical links characterized by carrying out 
separation formation of a transmitting-side circuit and the receiving-side circuit at said 2nd and 3rd 
substrates, respectively in the transceiver module mounting approach for optical links according to claim 
1. 

[Claim 4] It is the transceiver module mounting approach for optical links characterized by using the 
rigid flexible substrate which formed as a core said flexible substrate with which said the 2nd and 3rd 
substrates and said 1st substrates have connected each substrates in the transceiver module mounting 
approach for optical links according to claim 1. 

[Claim 5] The transceiver module mounting approach for optical links which extends only the flexible 
substrate part of at least one of the two of said the 2nd and said 3rd substrate, considers as a power 
source or touch-down potential in the transceiver module mounting approach for optical links according 
to claim 4, and is characterized by bending and inserting between the 2nd and 3rd substrate further. 
[Claim 6] The transceiver module mounting approach for optical links characterized by inserting the 
metal dashboard made into a power source or touch-down potential between said the 2nd and said 3rd 
substrate in the transceiver module mounting approach for optical links according to claim 4. 
[Claim 7] It is the transceiver module mounting approach for optical links characterized by the 1 st [ at 
least ] page and really [ of the side face of a module case, a base, and a top face ] coming to fabricate 
said metal dashboard inserted between said the 2nd and said 3rd substrate in the transceiver module 
mounting approach for optical links according to claim 6. 

[Claim 8] The transceiver module mounting approach for optical links characterized by containing to a 
case in the transceiver module mounting approach for optical links according to claim 4 where said 1st. 
2nd, and 3rd substrates are bent, and the member excellent in thermal conductivity intervening between 
this case and the exoergic components on the said 2nd and 3rd substrate. 

[Claim 9] The transceiver module mounting approach for optical links characterized by joining its ****** 
and also one or more substrates to said 2nd and 3rd substrates through a flexible substrate in the 
transceiver module mounting approach for optical links according to claim 1. 
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*• [Claim 10] The transceiver module mounting approach for optical links characterized by said flexible 
substrates being any one or more substrates among said 1st. 2nd. and 3rd substrates in the transceiver 

^ module mounting approach for optical links according to claim 1 . 

[Claim 11] The 1st substrate and the 2nd and 3rd substrates joined to the both-sides edge at which the 
1st substrate counters through the flexible substrate, respectively are formed in one. And so that this 
flexible substrate that has connected each substrates may be formed as a core and the 2nd substrate 
and 3rd substrate may counter In the rigid flexible substrate which bent the 2nd substrate and 3rd 
substrate at the abbreviation right angle to the 1 st substrate At least one of the two of said 2nd and 3rd 
substrates is a rigid flexible substrate characterized by having the extended flexible substrate part and 
making this extended flexible substrate part into a power source or touch-down potential. 
[Claim 12] The rigid flexible substrate characterized by forming in the flexible substrate between said 
1 st substrate and 2nd substrate and the 1 st substrate, and the 3rd substrate the transmission line with 
little signal wave form degradation in which impedance control is possible in a rigid flexible substrate 
according to claim 11. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to transceiver modules for optical links, such as optical 
communication, an optical link, and an optical Fiber Channel, and a detailed quality communication link is 
possible for it, and it relates to the mounting approach of the small and compact transceiver module for 
optical links, and its rigid flexible substrate. 
[0002] 

[Description of the Prior Art] In recent years, the throughput of a cable and radiocommunication 
techniques, such as a cellular phone and ISDN, a personal computer, etc. improves by leaps and bounds, 
and the motion which transmits and receives all media through a network using an information 
communication network technique is progressing with digitization of an AV equipment. 
[0003] While the Internet is begun and networks, such as LAN (Local Area Network) and WAN (Wide 
AreaNetwork), show [ business use and personal ] spread, home electronics and an AV equipment 
constitute a network from domestic centering on a personal computer, and it will be thought in the 
future that the environment where it communicates freely realizes information, such as the telephone 
line. CATV, a ground wave TV, and **********/communication link. 

[0004] under the present circumstances, about [ lOOMbps-IGbps ] transmission speed is desired as 
communication capability for exchanging freely data of a several M-about tenMbps(es) class, such as 
image data. 
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[0005] Although the ED of Guanghua is progressing focusing on current, the basic system of optical 
pommunication, LAN, etc., the optical transceiver module used there is dramatically expensive. Although 
this maintains engine performance, such as transmission speed and the transmission quality, it originates 
that very precise alignment techniques, such as a light emitting device, an optical fiber, or a photo 
detector, an optical fiber, are required and that structure has complicated and expensive composition 
with the cure against leakage light, consideration, a cure against a noise to electromagnetic interference, 
etc. It is pressing need that the engine performance low-cost-izes optical communication and a 
transmission technique as it is for public welfare to spread. 

[0006] In recent years, production techniques, such as reduction in the loss of POF(s) (Plastic Optical 
Fiber), such as PMMA (Poly Methyl Meta-acrilate) which a core diameter can form in low cost thickly, 
and PC (Poly-Carbonate), and high-bandwidth-izing, progress, and the problem of the alignment in 
short-distance optical transmission 100m or less is being solved. 

[0007] Drawing 16 is the sectional side elevation showing an example of the transceiver module for 
optical links for POP, and drawing 1 7 is the external view. As shown in drawing 1 6 and drawing 17 , an 
optical fiber 2 is formed from clad 2b of the periphery of a low refractive index from core 2a and core 2a 
of a core. Projected part 2c is prepared in the point of clad 2b. Projected part 2c of two optical fibers, 
the object for transmission and the object for reception, 2 was made to engage with concave 74a of two 
holes 74 installed through the fiber applied part 73 of the receptacle module 72, and the fiber applied 
part 73 is equipped with the optical fiber 2 with a friction lock. And the dashboard 75 of the back end of 
the receptacle module 72 is equipped with the light emitting device 77 and the photo detector 78, 
respectively on the object for transmission, the optical fiber 2 for reception, and the same axle. This 
light emitting device 77 and photo detector 78 use the thing containing a can package, bring each lead 
77a and 78a to the circuit side 81 for transmission on the circuit board 80 in which the electrical circuit 
was formed, and the circuit side 82 for reception, and they are constituted so that it may solder on the 
direct circuit board. IC84 is mounted in the circuit side 81 for transmission, and the circuit side 82 for 
reception, and the lock-pin 86 for fixing the transceiver module 71 for optical links to the bottom plate 
of the case 85 which contains the circuit board 80 is attached. Furthermore, the pin 87 for wiring is 
connected to the circuit side 81 for transmission, and the circuit side 82 for reception. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, by the transceiver module mounting approach 
for optical links which was mentioned above, in order that the leads 77a and 78a prolonged from the light 
emitting device 77 and the photo detector 78 may take about a quite long distance and the air, lead 
inductance etc. becomes a failure at the time of high-speed operation, and also degradation of the 
isolation by part for the mutual inductance of a transmitting side and a receiving side poses a problem. 
[0009] Moreover, as shown in drawing 1 6 , as for the receiving-circuit section and the sending-circuit 
section, it is common but to form either in a top-face side and to form either in an underside side in 
order to avoid interference, and even if it establishes a grand side in circuit board 80 center section and 
aims at separation of an up-and-down circuit, it is not avoided according to a grand side and the 
electrostatic coupling effectiveness of each signal wiring that a certain amount of interference breaks 
out. Moreover, in the circuit which performs especially high-speed operation, generation of heat of IC 
was also large and had the problem that a heat dissipation design became difficult, with a configuration 
like drawing 15 . 

[0010] Then, this invention prevents interference of the receiving-circuit section and the sending-circuit 
section, can radiate heat outside efficiently in generation of heat of IC etc., and aims at moreover 
offering the small and compact transceiver module mounting approach for optical links, and its rigid 
flexible substrate. 
[0011] 

[Means for Solving the Problem] The transceiver module mounting approach for optical links concerning 
this invention In the transceiver module for optical links linked to an optical fiber, a fiber applied part is 



V equipped with said optical fiber of a couple at least. The 1st substrate which prepared the light emitting 
device and the photo detector in the direction of an optical axis of the optical fiber the object for 
transmission, and for reception with which this fiber applied part was equipped, respectively, and was 
joined to a part for the root headquarters of a lead of this light emitting device and a photo detector. 
The 2nd and 3rd substrates joined to the both-sides edge at which this 1st substrate counters through 
the flexible substrate, respectively are formed in one, and the 2nd substrate and 3rd substrate are bent 
at an abbreviation right angle to the 1 st substrate so that the 2nd substrate and 3rd substrate may 
counter. 

[0012] Moreover, on said flexible substrate, the transmission line with little signal wave form degradation 
in which impedance control is possible is used for the transceiver module mounting approach for optical 
links concerning this invention. 

[0013] Moreover, as for the transceiver module mounting approach for optical links concerning this 
invention, separation formation of a transmitting-side circuit and the receiving-side circuit is carried out 
at said 2nd and 3rd substrates, respectively. 

[0014] Moreover, the rigid flexible substrate which formed as a core said flexible substrate with which 
said the 2nd and 3rd substrates and said 1 st substrates have connected each substrates is used for the 
transceiver module mounting approach for optical links concerning this invention. 

[0015] Moreover, the transceiver module mounting approach for optical links concerning this invention 
extends only the flexible substrate part of at least one of the two of said the 2nd and said 3rd substrate, 
makes it a power source or touch-down potential, and is further bent and inserted between the 2nd and 
3rd substrate. 

[0016] Moreover, the metal dashboard which made the transceiver module mounting approach for optical 
links concerning this invention a power source or touch-down potential between said the 2nd and said 
3rd substrate is inserted. 

[0017] Moreover, said metal dashboard with which the transceiver module mounting approach for optical 
links concerning this invention was inserted between said the 2nd and said 3rd substrate is the 1st [ at 
least ] page and really [ of the side face of a module case, a base, and a top face ] fabricated. 
[0018] Moreover, the transceiver module mounting approach for optical links concerning this invention is 
contained to a case, where said 1st, 2nd, and 3rd substrates are bent, and the member excellent in 
thermal conductivity intervenes between this case and the exoergic components on the said 2nd and 
3rd substrate. 

[0019] Moreover, as for the transceiver module mounting approach for optical links concerning this 
invention, its ****** and also one or more substrates are joined to said 2nd and 3rd substrates through 
the flexible substrate. 

[0020] Moreover, said flexible substrates of the transceiver module mounting approach for optical links 
concerning this invention are any one or more substrates among said 1st, 2nd, and 3rd substrates. 
[0021] Moreover, the rigid flexible substrate concerning this invention The 1st substrate and the 2nd 
and 3rd substrates joined to the both-sides edge at which the 1st substrate counters through the 
flexible substrate, respectively are formed in one. And so that this flexible substrate that has connected 
each substrates may be formed as a core and the 2nd substrate and 3rd substrate may counter In the 
rigid flexible substrate which bent the 2nd substrate and 3rd substrate at the abbreviation right angle to 
the 1st substrate At least one of the two of said 2nd and 3rd substrates has the extended flexible 
substrate part, and makes this extended flexible substrate part a power source or touch-down potential. 
[0022] Moreover, the rigid flexible substrate concerning this invention forms in the flexible substrate 
between said 1st substrate and 2nd substrate and the 1st substrate, and the 3rd substrate the 
transmission line with little signal wave form degradation in which impedance control is possible. 
[0023] 

[Embodiment of the Invention] Hereafter, along with a drawing, an example of the gestalt of operation of 
the transceiver module mounting approach for optical links by this invention is explained. 
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^ ^ [0024] The assembly drawing of the transceiver module for optical links and drawing 4 of the outline 
decomposition perspective view of the transceiver module for optical links with which drawing 1 applied 
the transceiver module mounting approach for optical links by this invention, the top view of the rigid 
flexible substrate in the condition that drawing 2 opened, and drawing 3 are the sectional side elevations 
of the transceiver module for optical links. As shown in drawing 1 , the transceiver module 1 for optical 
links The fiber applied part 4 of the receptacle module 3 linked to an optical fiber 2, The light emitting 
device 5 and photo detector 6 which were prepared on the extension wire of the optical fiber 2 with 
which this fiber applied part 4 was equipped, It connects with this light emitting device 5 and photo 
detector 6, and the outline configuration is carried out from the case 15 which contains the rigid flexible 
substrate 7 which outputs a signal to a light emitting device 5 while the signal from a photo detector 6 is 
inputted and processed, and this rigid flexible substrate 7. 

[0025] First, the receptacle module linked to an optical fiber is explained. As shown in drawing 4 . from 
core 2a and core 2a of a core, it is formed from clad 2b of the periphery of a low refractive index, the 
amount of [ of clad 2b ] point bulges in a hoop direction, and. as for the optical fiber 2. projected part 2c 
protrudes. The hole 8 of a left Uichi pair for inserting two optical fibers, the object for transmission and 
the object for reception, 2 in the fiber applied part 4 of the receptacle module 3 is drilled, and projected 
part 2c of said optical fiber 2 and concave 8a which fits in are prepared in the wall of this hole 8. That is. 
positioning immobilization of the optical fiber 2 is carried out by projected part 2c of an optical fiber 2. 
and concave 8a of a hole 8 at the fiber applied part 4, and the location of a request of the core of an 
optical fiber 2. a light emitting device 5, and a photo detector 6 agrees. And the hole of a left Uichi pair 
breaks in the dashboard 9 of the back end of the receptacle module 3, and the object for transmission, 
the optical fiber 2 for reception, and this hole on the same axle are inserted and equipped with the light 
emitting device 5 and the photo detector 6. respectively. 

[0026] Next, the rigid flexible substrate connected with a light emitting device and a photo detector is 
explained. As shown in drawing 2 and drawing 3 R> 3. soldering junction of the lead of three 5a of a light 
emitting device 5 is carried out through three lead hole 10a at the central substrate section 10 which is 
the 1st substrate, and soldering junction of the lead of three 6a of a photo detector 6 is carried out 
through three lead hole 10b at the central substrate section 10. The transmitting-side circuit board 
section 12 which is the 2nd substrate is connected with the central substrate section 10 upside 
( drawing 2 right-hand side) through the bendable flexible substrate section 1 1 , and the receiving-side 
circuit board section 14 which is the 3rd substrate is connected with it through the bendable flexible 
substrate section 13 at the central substrate section 10 bottom ( drawing 2 left-hand side). In addition, 
the transmission line with little signal wave form degradation in which impedance control is possible 
respectively is established in the flexible substrate sections 11 and 13. and the KOPURENA lines 11a 
and 13a are established here. In addition, the micro stripe mold transmission line other than the coplanar 
type transmission line may be used. He fixes the impedance of a signal line on these KOPURENA lines 
11a and 13a, and is trying to prevent wave turbulence and wave **** of a signal. And the rigid flexible 
substrate 7 consists of the central substrate section 10, the flexible substrate sections 11 and 13, the 
transmitting-side circuit board section 12, and the receiving-side circuit board section 14. 
[0027] Next, the formation approach of a rigid flexible substrate is explained. Drawing 5 is an example of 
the formation approach of a rigid flexible substrate. Coating of the polyimide 18 which is a dielectric is 
performed to both sides of the copper foil (grand layer) 17 in the center section of a substrate, and the 
glass epoxy double-sided substrate 20 with which circuit formation was already made is made to rival up 
and down only in a desired location through a binder 19. Among drawing, a sign 21 is a circuit forming 
face, the predetermined circuit is formed of copper foil and a sign 22 is the Bahia hall which carries out 
wiring evasion at other layers. The rigid flexible substrate which consists of Ave layers formed by such 
approach is shown in drawing 6 . Drawing 6 is drawing showing the cross-section structure of a rigid 
flexible substrate, and a sign 23 is a solder resist for distinguishing the part which is not used as the 
part which carries out solder **** to copper foil. Therefore, the rigid flexible substrate 7 is formed from 
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the flexible substrate section 25 which consists of the copper foil 17 and polyinnide 18 of a center 
section, and the rigid substrate section 26 which consists of glass epoxy double-sided substrate 20 
grade. 

[0028] Moreover, in the example shown in drawing 6 , the flexible substrate section 25 was a conductive 
layer for one layer, as shown in drawing 2 , in such a case, made the structure of a grand-signal-gland 
two-dimensional, and formed the KOPURENA lines 11a and 13a in it as the transmission line. If the gap 
of a line, line breadth, dielectric thickness, conductor thickness, etc. are fixed at this time, the 
impedance of a transmission line will be determined uniquely, drawing 7 — a conductor (copper foil) — 
the count result of the impedance to the gap width efface when being referred to as the thickness of 
18 micrometers, the total thickness of 25 micrometers of a dielectric (polyimide), and 50 micrometers 
and line width of face is shown. Generally, when the die length of a line is sufficiently short, it is low in 
an impedance to dump a wave as compared with clock frequency, and it is good to sharpen a wave to 
set up an impedance more highly. 

[0029] And as shown in drawing 4 , after mounting components, such as IC29, a coil, a capacitor, and 
resistance, in the location of the request on the rigid flexible substrate 7 produced by doing in this way, 
the dashboard 9 of the receptacle module 3 is equipped with a light emitting device 5 and a photo 
detector 6. Under the present circumstances, the fiber applied part 4 is actually equipped with two 
optical fibers 2, and a light emitting device 5 and a photo detector 6 are fixed to a dashboard 9 with 
adhesives etc., acting as a monitor so that the optical output to an optical fiber 2 and the optical input 
from an optical fiber 2 may become max. Furthermore, it backs with metal plate 30 grade to acquire the 
heat dissipation effectiveness. 

[0030] Subsequently, as shown in drawing 3 and drawing 4 , the central substrate section 10 of the rigid 
flexible substrate 7 with which components were mounted is inserted through the lead holes 10a and 
10b to the origin of the leads 5a and 6a of a light emitting device 5 and a photo detector 6, and an 
excessive lead is cut for Leads 5a and 6a after soldering to the central substrate section 10. And 
downward, the receiving-side circuit board section 14 is bent at an abbreviation right angle upward, and 
the transmitting-side circuit board section 12 is contained to a case 15 so that the transmitting-side 
circuit board section 12 and the receiving-side circuit board section 14 may counter through the flexible 
substrate sections 1 1 and 1 3. Under the present circumstances, the thermally conductive outstanding 
radiator material 32 intervenes between the exoergic components and cases 1 5 of IC29 grade mounted 
in the transmitting-side circuit board section 12 and the receiving-side circuit board section 14. There 
are resin for heat dissipation, rubber, etc. as thermally conductive outstanding radiator material. The 
heat generated from IC29 by this radiator material 32 can be efficiently missed to a case 1 5. The lock- 
pin 33 for fixing the transceiver module 1 for optical links to the bottom plate of a case 1 5 is attached, 
and the pin 35 for wiring is further connected to the transmitting-side circuit board section 12 and the 
receiving-side circuit board section 14. 

[0031] Therefore, since it considered as the structure which folds up the transmitting-side circuit board 
section 12 and the receiving-side circuit board section 14 through the flexible substrate sections 11 and 
13, the small, simple, and low cost transceiver module for optical links is realizable. 

[0032] Moreover, since a part for the root headquarters of the leads 5a and 6a of a light emitting device 
5 and a photo detector 6 is directly soldered to the central substrate section 10, the evil at the time of 
delaying a lead for a long time is eliminated, and high-speed operation becomes possible. 
[0033] Moreover, since the KOPURENA line or the microstrip line was used as transmission-line 
structure, impedance control is possible, wave degradation of a signal can be lessened, and the quality 
communication link of a high speed and a high S/N ratio is attained: 

[0034] Next, the gestalt of operation of the 2nd of the transceiver module mounting approach for optical 
links is explained. With the gestalt of the 1st operation, although the thing which were shown in drawing 
4 and which is electrically formed in each other independently is possible for the transmitting-side 
circuit board section 12 and the receiving-side circuit board section 14, since it is in the location which 



V counters each other, by as [ this ], it worries about degradation of the cross talk between the channels 
. by spatial electromagnetic compatibility, or aggravation of a C/N ratio, then, it is shown in drawing 8 — 
^ . as — the rigid flexible substrate 36 — each of said transmitting-side circuit board section 1 2 and the 
receiving-side circuit board section 14 — the flexible substrate sections 37 and 38 are installed on 
extension, and the grand layer is formed. And as shown in drawing 9 , in the rigid flexible substrate 36 
which consists of such a configuration, the transmitting-side circuit board section 12 and the receiving- 
side circuit board section 14 are bent through the flexible substrate sections 1 1 and 13, subsequently to 
between the transmltting-side circuit board section 12 and the receiving-side circuit board sections 14 
the flexible substrate sections 37 and 38 are inserted in, and it mounts in a case 15. Big effectiveness 
can be acquired when this prevents degradation of the cross talk between the channels by spatial 
electromagnetic compatibility, and aggravation of a C/N ratio. 

[0035] Moreover, drawing 10 shows the gestalt of the 3rd operation and forms the metal dashboard 40 in 
a case 15, the transmitting-side circuit board section 12 and the receiving-side circuit board section 14 
of the rigid flexible substrate 7 are divided with this metal dashboard 40, it isolates, and others are 
constituted like the gestalt of the 1st operation shown in drawing 1 . The metal dashboard 40 is the 1st 
[ at least ] page and really [ of the side face of a case 15, a base, and a top face ] fabricated. 
Degradation of the cross talk between the channels by spatial electromagnetic compatibility and 
aggravation of a C/N ratio can be prevented, and heat can also be made to radiate heat as a heat sink 
further with this metal dashboard 40. 

[0036] Moreover, drawing 1 1 shows the gestalt of the 4th operation, the transmitting-side circuit board 
section 43 which is the 2nd substrate is connected with the left Uichi side of the central substrate 
section 41 through the flexible substrate section 42, the receiving-side circuit board section 45 which is 
the 3rd substrate is connected with a side besides the central substrate section 41 through the flexible 
substrate section 44, and the rigid flexible substrate 47 is formed. That is, the rigid flexible substrate 47 
is bent at an abbreviation right angle so that the transmitting-side circuit board section 43 and the 
receiving-side circuit board section 45 may counter through the flexible substrate sections 42 and 44, 
and it is contained in a case 15. 

[0037] Therefore, since it considered as the structure which folds up the transmitting-side circuit board 
section 43 and the receiving-side circuit board section 45 through the flexible substrate sections 42 and 
44, the small, simple, and low cost transceiver module for optical links is realizable. 

[0038] Furthermore, the bendable flexible substrate section on extension of the transmitting-side circuit 
board section 43 and the receiving-side circuit board section 45 may be installed, and a grand layer may 
be formed, and a metal dashboard may be made to intervene like the gestalt of the 3rd operation like the 
gestalt of the 2nd operation between the transmitting-side circuit board section 43 and the receiving- 
side circuit board section 45, respectively. 

[0039] Moreover, the transmitting-side circuit board section 52 is connected in the extended direction 
of the transmitting-side circuit board section 12 of the rigid flexible substrate which drawing 12 shows 
the gestalt of the 5th operation and is shown in drawing 2 , and the direction which intersects 
perpendicularly through the flexible substrate section 51. It intersects perpendicularly with the extended 
direction of the receiving-side circuit board section 14, and the receiving-side circuit board 54 is 
connected with the transmitting-side circuit board section 52 and an opposite direction through the 
flexible substrate section 53, and the rigid flexible substrate 50 is formed. And as shown in drawing 1 3 , 
the transmitting-side circuit board section 12 and the receiving-side circuit board section 14 are bent 
through the flexible substrate sections 1 1 and 13, the transmitting-side circuit board section 52 and the 
receiving-side circuit board section 54 are further bent through the flexible substrate sections 51 and 
53, and it contains in a case 15. Thereby, the degree of freedom which mounts components in a rigid 
flexible substrate can be raised further. 

[0040] furthermore, the gestalt of the 2nd operation — like — each of the transmitting-side circuit 
board section 52 and the receiving-side circuit board section 54 — the flexible substrate section may 
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be installed on extension, and a grand layer may be formed, and a metal dashboard may be made to 
intervene like the gestalt of the 3rd operation between the transmitting-side circuit board section 12 
and the receiving-side circuit board section 14 

[0041] Moreover, the transmitting-side circuit board sections 63 and 64 are connected with the vertical 
both sides of the transmitting-side circuit board section 43 of the rigid flexible substrate which drawing 
14 shows the gestalt of the 6th operation and is shown in drawing 1 1 through the flexible substrate 
sections 61 and 62. The receiving-side circuit board sections 68 and 69 are connected with the vertical 
both sides of the receiving-side circuit board 45 through the flexible substrate sections 66 and 67. and 
the rigid flexible substrate 60 is formed. And as shown in drawing 15 . the transmitting-side circuit board 
sections 63 and 64 are inserted in in a case 15 through the flexible substrate sections 61 and 62, and 
the receiving-side circuit board sections 68 and 69 are inserted in in a case 15 through the flexible 
substrate sections 66 and 67. Thereby, the degree of freedom which mounts components in a rigid 
flexible substrate can be raised further. 

[0042] furthermore, the gestalt of the 2nd operation — like — each of the transmitting-side circuit 
board section 63 and the receiving-side circuit board section 68 — the flexible substrate section may 
be installed on extension, and a grand layer may be formed, and a metal dashboard may be made to 
intervene like the gestalt of the 3rd operation between the transmitting-side circuit board sections 63 
and 64 and the receiving-side circuit board sections 68 and 69 

[0043] In addition, although the transmitting-side circuit board section is arranged to the up side, and 
the receiving-side circuit board section is arranged to the down side and contained to the case with the 
gestalt of **** 1st, the 2nd, the 3rd, and the 5th operation, of course, you may constitute so that it is 
not necessarily limited to this, and the transmitting-side circuit board section may be arranged to the 
down side, the receiving-side circuit board section may be arranged to the up side and it may contain to 
a case. 

[0044] Moreover, although the transmitting-side circuit board section is arranged on left-hand side, and 
the receiving-side circuit board section is arranged on right-hand side and contained to the case with 
the gestalt of **** 4th and the 6th implementation, of course, you may constitute so that not only this 
but the transmitting-side circuit board section may be arranged on right-hand side, the receiving-side 
circuit board section may be arranged on left-hand side and it may contain to a case. 
[0045] Moreover, although the fiber applied part of a receptacle module was equipped with the optical 
fiber of a couple, you may constitute from a gestalt of the above-mentioned implementation so that it 
may equip with not only this but two or more pairs of optical fibers. 

[0046] Furthermore, although the central substrate section, the transmitting-side circuit board section, 
and the receiving-side circuit board section were used as the rigid substrate with the gestalt of the 
above-mentioned implementation, it is not necessarily limited to this and is good also considering the 
one or more substrate sections as a flexible substrate among the central substrate section, the 
transmitting-side circuit board section, and the receiving-side circuit board section. 
[0047] 

[Effect of the Invention] Since it considered as the structure which folds up the 2nd substrate and 3rd 
substrate through a flexible substrate according to this invention as explained above, the small, simple, 
and low cost transceiver module for optical links is realizable. 

[0048] Moreovei^, the evil at the time of delaying a lead for a long time, since the bottom part of a lead 
of a light emitting device and a photo detector was directly soldered to the 1st substrate is eliminated, 
high-speed operation is possible, and since impedance control was possible as transmission-line 
structure and the transmission line with little wave degradation of a signal was further used on the 
flexible substrate, the quality communication link of a high speed and a high S/N ratio is attained. 
[0049] Moreover, since exoergic components, such as IC, adhere to the thermally conductive 
outstanding member, the transceiver module for optical links which was excellent in the heat dissipation 
property and was excellent also in dependability can be obtained. 
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^ [0050] Moreover, only the core flexible substrate part of at least one of the two of the 2ncl and 3rd 
substrates is extended, and since it bent and inserted between the 2nd and 3rd substrates, degradation 
of the cross talk between the channels by spatial electromagnetic compatibility and aggravation of a 
C/N ratio can be prevented. 

[0051] Moreover, since the metal dashboard is inserted between the 2nd and 3rd substrates, 
degradation of the cross talk between the channels by spatial electromagnetic compatibility and 
aggravation of a C/N ratio can be prevented. 

[0052] Moreover, since the 2nd and 3rd substrates are joined through one more or more substrates and 
flexible substrates, respectively, the degree of freedom which mounts components in each substrate can 
be raised further. 

[0053] Moreover, since any one or more substrates are flexible substrates among the 1st, 2nd, and 3rd 
substrates, a degree of freedom when containing a substrate to a module case improves. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The gestalt of operation of the 1 st of the transceiver module mounting approach for optical 
links by this invention is shown, and it is the outline decomposition perspective view of the transceiver 
module for optical links. 

[Drawing 2] It is the top view of the rigid flexible substrate in the condition of having opened. 
[Drawing 3] It is the assembly drawing of the transceiver module for optical links of the gestalt of the 
1st operation. 

[Drawing 4] It is the sectional side elevation of the transceiver module for optical links of the gestalt of 
the 1 st operation. 

[Drawing 5] It is an example of the formation approach of a rigid flexible substrate. 
[Drawing 6] It is cross-section structural drawing of a rigid flexible substrate. 

[Drawing 7] It is drawing showing the count result of the characteristic impedance in a KOPURENA line. 
[Drawing 8] The gestalt of the 2nd operation is shown and it is the top view of a rigid flexible substrate. 
[Drawing 9] The gestalt of the 2nd operation is shown and it is the sectional side elevation of the 
transceiver module for optical links. 

[Drawing 10] The gestalt of the 3rd operation is shown and it is the sectional side elevation of the 
transceiver module for optical links. 

[Drawing 1 1] The gestalt of the 4th operation is shown and it is the assembly drawing of the transceiver 
module for optical links. 

[Drawing 1 2] The gestalt of the 5th operation is shown and it is the top view of a rigid flexible substrate. 
[Drawing 13] The gestalt of the 5th operation is shown and it is the assembly drawing of the transceiver 



-10- 



module for optical links. 

[Drawing 14] The gestalt of the 6th operation is shown and it is the top view of a rigid flexible substrate. 
[Drawing 1 5] The gestalt of the 6th operation is shown and it is the assembly drawing of the transceiver 
module for optical links. 

[Drawing 1 6] It is the sectional side elevation of the conventional transceiver module for optical links. 
[Drawing 1 7] It is the assembly drawing of the conventional transceiver module for optical links. 
[Description of Notations] 

1 ... an optical link module and 2 ... an optical fiber and 2a ... a core — 2b ... A clad, 3 ... A receptacle 
module. 4 ... Fiber applied part, 5 ... A photo detector, 6 ... A light emitting device, 7, 36, 47, 50, 60 ... Rigid 
flexible substrate, 8 ... a hole and 8a,... a concave and 9 ... a dashboard and 10 ... the central substrate 
section (the 1st substrate) — 11 13 ... The flexible substrate section, 12 ... Transmitting-side circuit 
board section (the 2nd substrate), 14 ... The receiving-side circuit board section (the 3rd substrate), 
15 ... A case, 17 ... Copper foil. 18 [ ... 37 Radiator material 38 / ... The flexible substrate section, 40 / ... 
A metal dashboard, 43 / ... The transmitting-side circuit board section (the 2nd substrate), 45 / ... 
Receiving-side circuit board section (the 3rd substrate) ] ... Polyimide, 20 ... A glass epoxy double-sided 
substrate. 29 ... IC, 32 



[Translation done.] 
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S&»«a5 1 2 <!:^«fliJ[lI8§*«gK 1 4 ^Sf Dfltf> MJr 
7^4^->y;i/««g|5 5 1,5 3 Sr^bTMfifidlllKa^ 

g|5 5 2 tS«#JIfiISg*1SgB5 4^ilfDffltfTe«Jl 5 

[0 0 4 0] jgtc, m2(D^m<Dmm>(D^o\zm.mmm 
^mm^ 5 2 <i:s«(wiHii^ss«i5 s 4 ®^n^'nMfi± 

BB 1 2 tSfiffliJIili^aSgB 1 4 OFB^{c^«tt^«^;frffi 
[0 0 4 1] *>t, 01 4«m6<D*]!iS®?gffiS:*b, 

0 1 1 (c^-r u v-7 H • y iy^i^-:f)immo)mmmm^ 
mwiw>4 3 (D±-Fmm\zy u^zyf)[^mm^6 1,62 

fiij[5i8S«^4 5<D±Tmmizyu=¥iyyAmm^6 e. 

6 7 ^^LTSfifl'J|pIgS*«g|5 6 8. .6 Qp^^'S^^tlT 
Uv'-;^ K^l^+vyjUaSe O^^J^fiK^nXt^^So 
T, 01 5tcs^-r*5»c, 7U=^v:/;i/X«ai56 1, 6 
2 Sr^LT2l«#Jllli?Sa«gB 6 3, 64 Srg{*: 1 S^Z 

fiiJ[il8SS«a56 8. 6 9 S:tt<*:i SrttSrOiityctpfC 



(6) 

[0 0 4 2] Mfc, m2(DMm(Dmm<D,}:oizmmmm 
ssa«gi5 6 3 <i:smfiaiiissss?$6 8<D-en^'nMfi± 
\zyu=¥>^zf)vmm^^mmv. ^^yvm^M\^x 

*fc^3(D^SE<DJPM®J;5lc2lffifiiJlfiIS&S« 
^6 3, 6 4 tSmWIilSSSmSBe 8, 6 9©Fb11c^S 

[0 0 4 3] fi*3> ±a!lll, ^31kTS^^<Dm 

m<Dmmx\%. mmmm^&WL^^±.m\z. ^mmm^ 

10 $ns^5ltTii;^t<, Mffi(BlIlfiISSSSg|5^Tffl{c, Sffi 
(BiJliIBSS«SB<£±#JfCia« LTM«:»ciR«^-r 5 J: 5 lifiK 

[0 0 4 4] ^/c, ±)!Elg4SI/m6(73||Sg(D?gffiT 

Ttt<*: iciiXi^-r -5 ct ^ b T J; :i <h «^lii-e& 
[0 0 4 5] ^fc, ±.mMm<D^mx\±. 

bfc75^\ z.n\zm^'f. mmi<D9ty7^n^mmt^ 
[0 0 4 6] sEic, ±.m'mm<r>if^mx\±. 

[0 0 4 7] 

30 7V-^^->:/;i^»«^:ft-UTm2©S«t»3(DS«^&Sf 

[0 0 4 8] Sg7t*^RZJ^'S^*^©U-h'©« 
75§B^i&^l«a«{CES¥Ba#ttt-§OT, U-K* 

MIC, yu^>'y)imm±iz&mf^^m^ti.T^ 

/^ct^eSI^BS^fflliifccDT, il53i*^t?igS/NJtOii!iHi 

40 [0 0 4 9] *fc, I cm<nmmms^\ziim&m\i<Dm 
nrzm^mim^nx\^^^(Dx\ mmMmiz&n. mm. 

[0 0 5 0] ifc, m2Rlf:^3<Dmm(D'ptj.<thh- 

:^<Dzi7yu=^z^:f)imiR^^<D^^fg&vx. fS2^ 

ZSm 3 (D&m.<OfSHztfi 0 ft If A SPe^W^i* 

m=Fmz^^9-^y:^)im<D^ux v-^o^vc^o,/ 
[0 0 5 1] *fc, f^2ms-%z(r>^^<Dmz^m^^ 

50 «*i»ASnTl^^©T, ^R.1«/^j:«aT8f{c:<tS^-\' 



45 §a¥ 11 -345987 



(7) 

// 

[0 0 5 2] S/t, m2RUC^3©S«»-5-n^*tlMlC 

[0 0 5 3] ^tz. mi, m2StXm3<Da«<D'3^l.i 

•S, 10 
[01] *5IBJlCj;^7tU>^ffliiSft^5>i-;U*g 

a. - ;uco«iPi§5i-«#4«0 -e ^ , 
[0 2] Mt,ifc«lio'Jv'v K • :7 1^4^ 

[EI 3] mi«*Sg©fl^^cD7t>J>i7ffljiSmt>'i- 

[04] mi<D||Jig©J^<i8©7tU>^fflii§«^:va.- 

;i/©fflijffB0T^^. 20 

[0 6] ij i^y H • 7 U^'>:/;l/*««»fffii^jg0Tfe 

[0 7] nyu-:^-^g§{c*3it^4ttt-f >t;-^>x« 

tf^^*«:^-r0Ta&-g>, 
[0 8] m2©||J6®}^liS:^L, 

[0 9] Il2«||j6£«}^li^^b> ^'J >i7fflii|§M^ 
i?i-;i/CD#J»r®0T*S, 30 

[010] ^z<o^m<Jimm^^h. %')yi7mm^m 

[0 2] 



7 




^: V i -;l/(7)#M® 0T * S o 

[011] m4©sgM«?^^&*b. 5t'J>^ffl2IS{t 
^:>^3.-;i'©saa:0T&-5. 

[0121 II 5 C0*i6©)K1^S^ L. 'J >y h* • 7 u+ 

->:/;ua«©¥B0TS)-5o 

[013] ^B(D^m(Dmm^7rih. 7te'J>i'fflMSft 
^:Vi-Jl/©ffi5i0T&S. 
[01 4] m6<D^Jg©J^SI=£^b. 

-> liS ^® 0 T * ^ o 
[015] m6<DiisS(D}^ii?:*b. ^^iyfmm^m 
€:vi-;KoffiSt0Tab-5, 

[01^6] fie*©^U >^ffl2ISm^i^:i.-;KDfi«»fB 

0TS^o 

[017] '^^(D^^)>i;mm^m=^i^:x-)V(Dm.tLm 
c^f^ot^^:BJ] 

1 • • • Tt'J >^^:vi-;k 2 • • -^yr^n. 2 
a • - • 3 7, 2 b • • • i7^-y h\ 3 • • • 

^i7;u^vi-;K 4 • • • ^T-r/N'S^paB, 5 • • • 

, 6 • • • ^^^T, 7 , 3 6, 4 7, 5 0. 
6 0 • • • Uv'^y K • 7l/^>'-/;i/S1S. 8 • • • 
?L, 8 a • • • GDri, 9 • • • tt««. 1 0 • • • "f* 
(mi«*^) , 11. 1 3 • • • yv^iy:f)V 

Sfigg, 1 2 • • • j5lfI«|pIS&SS^ 2 > 
1 4 • • • S{l«!llHlSSSffig|5 (m3©a«) , 1 5 • • 

• 1 7 • • • «fi. 18---jJ?>J-f5h*, 20 
. • • :*f7 7.x#4^vM®S^, 2 9 • • • I C, 3 2 

• • -m^mt. 3 7, 3 8 • • • 

St, 4 0 • • • ^Stt««, 4 3 • • • itffl#J(Hl8&*« 
(m2©««) , 45 • • • Sm#J|5IJ^»«g|5 (^3 

[0 5] 



22 
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